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BASE STATION CONTROLLER IN IMT-2000, SYSTEM • " K 

Field of the Invention 

5 The present invention relates to a mobile telecommunication-, ,' 

system; and, more particularly/ to a base station controller. whidh : ' ■ 
is capable of being compact and improves the qualify 'of services, - 
in an international mobile telecommunication-2000 ( IMT-2G.0O) 
system. The base station controller according to the present . 
10 invention adopts a high capacity ATMswitch in a network matching;- ..' 
in order to improve the quality of telecomiaunicatiQ-ri services -%nd>* . . ". 
is,made compact by building a plurality of blocks, which, a s re : iry 
the base station controller, in ; a local router. 

15 Description of the Prior Arts ' 

Generally, in order to design a code' division multiple- 'a'e.cess . 
(CDMA) system (IMT-2000) providing multimedia . services, such^s" - 
voice, picture and low/high speed data services, a system network'*-.; 
20 matching capacity, routing protocols, qualities of various, 
services and so on should be considered. •• -:Y 

Fig. !■ is a block diagram illustrating a base fet-atabn 
controller and its periphery devices in a conventional IS-«95A "fend- ; 
IS-95B system. 

25 Abase transceiver station apparatus 10 including a plurality ' 

of base transceiver stations BTS1 to BTSn is interfaced with.mote'ile ■ 
stations via. Wireless telecommunications and interfaced; wit.Jv a . 

. ' . . 1 . . . _ ' . L Y __: 
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base station controller 20 via an El/Tl link. • .". ; 

For data interface, the base station controller 20 is coupled*, 
to each of base transceiver stations in the base transceiver stat^onV' 
apparatus 10 via the El/Tl linkand coupled to a mobile switch.ing; 
5 center '70 and a global CDMA interconnection network 60. : . !;./:-, 
.A global positioning system • (GPS) receiver 30 receives ::t£ffi$i. 
and. frequency clocks from a GPS and transmits them' to the /bjMfeF ; 
station controller 20. A base station management 4 0 carries-' but: 
management - in the entire system as' well as' management ■•■'an.d|- ■ 
10 maintenance in the base station controller and a Global' \ Gp^- ; 
Interconnection Network (GCIN) 60 provides a data interface .almon^f.. 
the base station controller 20, the base station management 40 ' . 

* a different Local CDMA Interconnection Network (LCIN) 50. In-Elig;;-" 
1, the reference numeral 70 denotes a mobile switching center "(MSG).: ; 

15 interfaced with the base station controller 20 in voice, picrt^re; ; ; 

and high/low speed data, including a plurality of access 'switching: ; 

subsystem-mobile (ASS-M) 'blocks.. 

On the other hand, a LCIN 23 in the base station controlled 

20 provides data interface between the base transceiver '.st^iiotv 
20 apparatus 10 and the GCIN 60 via the El/Tl link, and also provi^s • 

data .interfaces among other blocks in the base station contrb£l^r; ;.. 

• 20 via a U-link 21. In this specification, U-link means a HA^'"'/ 
between, units. A Call Control Processor (CCP) 24 is connected:^; 
the U-link 22' and then processes calls, which -are input into; . 

25 base- station controller 20, and a Common Channel Signaling Bi,o"ck:- 
■ (CSB) 25 processes No. 7 signals. An Alarm Control Processor/[A ; C^),, ' 
26 collects alarms generated in the base station controller, and:: . 
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reports the -result cf the collection to the base station maris ff^fVit'," 
40. A clock generator 2? processes time and frequency clocks ' ; fr,oni : , 
the global positioning system (GPS) receiver 3.0, produce?': ' a 
plurality of system clocks, and distributes the produced system. 
5 clocks to each, stage in the system, A vocoder' 28 including -a. 
plurality of transcoder and selector banks TSB1 to TSBn takes ch-aijgfe'' 
of coding voices from the base station controller 20. and the : mobile, 
switching center (MSC) 70. ••":..;.'•-. 
The base station controller in the conventional IS-95A/IS^£SB 

10 having the above-mentioned structure and operatipn is sufficient 
to process the low speed data and voice service but has many problems,, 
in processing large capacity data transmission, such as a.v&Qeor 
tranismission for a conference or . a high-speed internet service 
First/ the network matching capacity has a transmission.. rats.. 

15 of about 187Mbps in a full load. This- capacity is sufficient. to 
process the low speed data but not sufficient to process high spe.ed , 
data of which maximum data transmission is required-up to 18.7Mbps/.' - 
especially in IMT-2000 system- :'-- : ; ;. 

For- reference, data transmission rate required in each. system 

20 . is shown on the following table 1, 

Table 1. Required maximum transmission rate in -each system;;'; 



Maximum 

transmission 

rate/ kind of system 


IS-95A ■ 


IS- 953 


IMT-20'Cp ' - •; 


DCS 


. PCS 


DSC 


PCS • 


IX 




Voice (bps) 


9. 6K 


14. 4K 


9.6K 


14 . 4K 


9.6/ 

14-. 4K.' 


" 3 . 6 /, - ■ 


Packet data (bps) 


9. 6K 


14. 4K 


64K 


64K 


144K 


3,6 4K-.. ; 


Circuit data (bps) 


9. 6K 


14. 4K 


9.6K 


14.4K : 


9.6/ 
•• 14.4K 


128K--:"_ 
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Second/ vocoders in the transcbder and selector banks 'T^B^o^ 
.the low speed data. service receive the data signals,:of 9 .KKbpkfoi. 
14.. 4Kbps transmitted via the local CDMA- interconnection n'et^o^Jc- ;y 
•(LCIN)-/. convert them into -pulse code modulation (PGM)' sighal^bf • 
5 ' 64Kbps and transmit the converted signals to the mobile switcKihg;' 

center (MSC) f however, since the maximum data transmission' r^te- ! ■ / ' 
through these data paths is about 64Kbps, it is impossible to aqqpt; yy 
these 'data, paths in the IMT-2000 system. ' ; . : ' ■ / 

■ Third, the network matching in the IMT-2000 system to pro\*Me, 
10 the multimedia service is in need of an interface over 155Mbps;..?or.. 
transmitting the high speed data .transmission . .However, since the • 
U-link in 'the conventional system provides an interface of TCrfy/V 
5M, 2 . 5M or 1 . 25M, it is not available to the high speed transrrvxs's;ion / ' ■ 
lines and various interfaces/ such as CC-3, E3/T3/ E17T21 and'2SH>' ; y" 
15 which -are required in the IMT-2000 system. 'V ' 

.Fourth, the. data transmission methods based oh the' TOi'':'a:re 
typically adopted by various system manufacturers .i Accordingly"/: . v 
in the case where the inter processbr communication'. (IPC) in. -the" .; 
form of' the modified High-Level Data Link Controller (HDLC)' is-uke4>. -v \ 
20 an ATM cell modification has been required.' 

Fifth, since the CCP for processing the calls, the ACF •for. •• y > 
processing different alarms, the CS5 for processing No . 7 signa|;s,; : y 
• the TSB for processing voices, twelve CKDs for providing^clqck. . 
signals, ] the global router - for : hand-off -transmission; >$r<? : < 
25 individually constructed in the conventional IMT-2000 system, ;th£: ; >- :.. 
system in the base station controller has a complicated structure' 
and the size of the entire system becomes larger. " ; \ \- . 

- . - • 4 - ' 
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Summary of the Invention ' • ;\ 

, It is, therefore, an obj ect of the present invention to provide- 
a base station controller satisfying the quality of service^. 
5. required in the multimedia services. 

Another object of the present invention is .to provide .a compadt 
base station controller mounting a plurality of. blocks on a-,1.0cai ' 
router in. the type of board; 

Irvaccordance with an aspect of the present, there is provided 

10 an apparatus for controlling a base ' transceiver station. iji'-§th 
international mobile telecommunication system having a plurality-, 
of the base transceiver station (3TS) , at least a base; station" 
controller (BSC) , a base station management (BSM) and a mobile 
switching center (MSC), the apparatus, including: a' lopal 'routihg . 

15 unit for interfacing the BTS with the MSC, for processing a =ba : il- 
and a No, 7 signal and for providing alarms occurred', in; the. BEG 
to' the BSM; a vocoding unit for vocoding voice deita received thr,ough 
the local routing unit; a global routing unit for inter facing -c^o'ng. 
the 'local router, other local routers and the BSM; and; a .clfoc-^'.; 

20 generating unit for clocks necessary for controlling the. BTS. and ^ 
the BSM based on time and frequency clocks received from, a gibba.!; 1 
positioning system (GPS). 



Brief Description of the Drawings . 

■ Other objects and aspects of the invention will • bieopiie: 
apparent from the following description of the 'embodiments 1 ' Kith 
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. reference to the accompanying drawings, in which:- 

- Fig. 1 is a block diagram illustrating a' base 's^ekipix- ' 
controller and its periphery devices in a conventional IS-05A- ajvd ; ' ■ 
IS-95B system; ' 
5 Fig. 2 is a block diagram illustrating a .base ; statio'A' ■ 

controller in an 1MT-2000 according to the present invention;.'' . 
• • Fig. 3 ; is a block'diagram illustrating a local router atccdr.din^; 
■to the present invention; 

Fig." ■ 4 is a block diagram illustrating kn . ATM- ' 
■ 10 multiplexing/demultiplexing unit according to the . : present.- : 
invention;' 

Fig. 5 is a block diagram illustrating a self-mount of Vth'p, 1 
local router according to the present invention; 

Fig. 6 is a block diagram illustrating tihe hi^h^pe : ; ^d. %t m/ 
15 transcoder ' and selector HTSB according to the present inveiitioft;'/- ' 

Fig. 7 is a block diagram illustrating a . self-mount : of" the ■ 
high-speed transcoder and selector according to the present- 
invention; .; : ■: 

Fig. 8 is a block diagram illustrating the cell 'bus according ". 
20 to the present invention; and' 

Fig. 9 is a block diagram "illustrating a .self -mount .of t^e. •" 
global router according to the present invention. 



. Preferred embodiments of -the Invention 

.Hereinafter, the preferred embodiment of. the' 
invention will be described in .detail referring to accorop.anyin^. 
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drawings . • ' - \f • 

First, referring to Fig.. .2, a' base transceiver, stati.bri^ ■ 
apparatus 100 of an IMT-200 system according to the pf e'B'en't - , 
invention is interfaced with a mobile station via wireless. y- 
5 telecommunications/ including a plurality of base transceiver. ■ 
stations BTS1 to BTSn. A base station controller 200 is xo'upierd \ 
to the base transceiver station apparatus 100 via an E1/T3, link:.' 
so that it provides an ATM packet data interface. Also, the base; 
station controller 200 encodes data transmitted from the. .'base... .. ... 

10'' transceiver station apparatus 100, transmits them' to a: : mbbiie: : ■ 
switching center 300, performs call and/or No. 7 signal proce^aeS'.^: •.. ■ 
collects alarms issued in the base station controller ,200, , varied 
finally transmits the collected signals to a- base staf ion •■ • 
management* "y -\v'. : •.' 

15 The mobile switching center 300 is interfaced with bheVba-se 

station controller 200 in voice, picture data and includes r'k 
plurality of access switching subsystems-mobile .(ASS-M) Al.sb; r > : -a 
clock generator 4 00 receives time and frequency clock signals. frbm • 
a GPS and produces system clocks. using the received clock 'sign&i'sv = 

20 In similar to the conventional base station- management,. a '.-baste- 
station management (BSM) 500 in Fig. 2 manages the entire. system- 
.with the management and maintenance of the base station cpntcpiiejr' v ; 
200. A local router 600, which; is included in a different ..base;' 
station controller, a part in routing ATM packet data and a - g.ltfba.i 

25 router 700 provides data interfaces among the'-iocal router,', £00,. ; ' , 
the base station management 500, thes base station controller. 200- ' 
and a packet data network (PSDN) 800. • 

7 • ' 
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The :base station controller 200 of the above-iaefttiqiedi; 
IMT-2 000 system provides a data' interface for the ATM packet :data; 
transmitted from the base transceiver station 'apparatus i00" : ;and, 
performs a vocoding operation through a vocoder, transmitting 
5 vocoded data to the mobile switching center; 300. Also, the '^a.^ 
station controller 200 provides an interface' for data switched;- i*v 
the- mobile switching, center 3 00 and provides an interface'. £6£>' 
transmitting the ATM packet data to a required base transceiver 
. station in the base transceiver station apparatus 100 throughvfe'i^e. 
10 • vocoder and the ATM router. 

As. compared with the conventional base station controller- 
suggested in the IS-95A/IS95B using communication protocol's ba'sed 
on the high-level data link controller fHDLC) packet rout ing-m&t label 
and individually processing the calls and the Noi 7 sigftal^- in- 
15 separate blocks, the base station controller according ;tp- .th©;: 
present invention uses communication protocols based on the.. '^TM; 
packet routing method and processes both the calls and No. 7 signal's; 
in the "local router 210 which is mounted on the- s.<ame board.';... • 
As shown in Fig. 2, the base station controller 200 includes.-. 
20 a local router 210 and a vocoder- 220*. The local, router 210,/ which 
is interfaced with the base transceiver station. apparatus 10Q ; for 
processing' the ATM packet data, processes the calls and the.^p*-. 
7 signals, collects the alarms from generated in the base station 
• controller 200 and transmits the collected alarms to th'ev-h'£?e: 
25 ' station management 500. The vocoder 220 includes' a plurality 'of- 
high-speed transcoder and selectors HTSB1 to HTSB8 which' /ftrev 
connected with the local router 210 through E3/T3 links and performs- 
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the vbcoding operations. ^.;V ■ '*: : -;/ : '. 

Referring to Fig. 3, the local router 210 includes an pper^t.i^n-; 
and , maintenance ■ (0AM) control, processor 231,. a low-speed ■■ ; 
protection ■ switch board (LPSB) ■ 232, an . ATM. M^/I3EMUX' ■ \ 
5 (multiplexing/demultiplexing) unit 233, ah ATM switch and pro^dcbl: • • ; , 
.control unit" 234, and an ATM input/output interface- unit •236V.:-.'; '. ! 

• The GAM control processor 231' controls an ATM packet r6\x£%riq\ 
operation, by producing a-- switching .control signal for- the : 'ATM ' ; 
packet data, a multiplexing/demultiplexing control si-gnal'/fpi:;' 
10- multiplexing and demultiplexing the ATM packet da^a^ an ATM- switch' 
■ and protocol control signal and an ATM input/output control sigfta;i;,'. \ 
The low-speed protection switch board 232 is interfaced ;with t^f\ ... ■ 
-base transceiver station for the ATM packet data of 128. -channels' \ 
in response' to the- switching control signal from the OAJvTcpAtrdi' 1 y 
15- processor 231. The ATM MUX/DEMUX -unit 233 has a' plurality --O'f 
multiplexer/demultiplexers 233a to 233e, each of -which multiplexed ". 
the data of 32 channels from the low-speed protection switch board/ 
232 in response to the multiplexing/demultiplexing control sig^iyV 
from the OAM control processor 231 and demultiplexes the • 
20 transmission data. The ATM switch and protocol, control unit;.234,-' 

in response- to the ATM switch and protocol' control signals': .froijv. : ;\ 
the OAM control processor 231, processes subscriber data." from th^v\ 
• ATM MUX/DEMUX unit 233, transmits the processed data toward' tihe' ; 
mobile switching center 300, transmits to the ATM MUX/DEMUX" ufrjj-t .[' : 
25- 233 the data which are based on the mobile switching center' 300./. 
processes- the calls and the No. 7 signals, and collects the: alarms . - 
generated in the base station controller. The ATM • input /output; ' 
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interface unit 235 transmits the alarms output from the ATM switth 
and protocol control unit 234' toward the base station m&rtag^eTit 1 ;- 
(BSM) 500 and transmits the subscriber data to the vocoder, 2 2.0 -in;: , 
response to ■ the ATM input/output' control signals f roirr the '.QAM 
5 control processor 231. 

As stated above, the local router 210 controls the entire m 
packet routing operation through the QAM control -processor '.^31 
producing, the switching control signal for the ATM packet 'data/ 
the multiplexing/demultiplexing control signal for multiplexes- 

10 and demultiplexing the ATM packet data, the ATM- switch and iprotocoi-. ' f : 
control signal and the ATM input/output control signal./' 

The low-speed protection switch board 232 provides; --the 
interface of the ATM packet data in response to the switching- 
control signal from the OAM controlprocessor 231 and the.iht'erf-afiefii/' • 

15 ATM packet data of the 123 channels are transmitted to each- of ; ; th^': 
multiplexer/demultiplexers 233a to 233d in the ATM MUX/DEMU'X urilt 
233. The multiplexer/and demultiplexers. 233e, which serves \as ' > 
spare . board, may be substituted for • one of ''fehe 
multiplexer/demultiplexers 233a to 233d. 

20 Since. each of the multiplexer/demultiplexers 233a to 233&-' 

performs the same operation, only one of them ".will- be descri^eU 
in detail . :■ ' \'[ 'is-*;-' 

The multiplexer/demultiplexer 233a includes 32. El pdrts^Thfc . 
.multiplexer/demultiplexer 233a multiplexes voice .signals;-in :th'e . 

25 type cf AAL2 which transmits voice signals in the several qhanhel-s' ■ 
by one ATM cell so that it. outputs data in the type of AAL2 ' whj.ch"' 
makes one ATM cell per channel and transmits them to the ATM switch • 

_ . io ' . : "' 
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and protocol ' control unit 234 . This conversion is req\xi^':%o-^ 
perform vocoding operations in the vocoder -220. Alsj?,. y^&f- ,. 
multiplexer/demultiplexer 233a demultiplexes the ATM cellS: in ,tl^ ' ; ; 
type of AAL2 ' and transmits the- demultiplexed ATM cell data>,\as, =■ 

5 channel signals, to the low-speed protection switch board ,2^ : 2/; : -. 

Fig. 4 is a block diagram illustrati ftg: .. : <y-th.$ / .. 
multiplexer/demultiplexers 233a to 233e according to the.prg's^t. ■ : 
invention.- As shown in Fig. 4, the first to eighth 1-nterf ace;«n"i.t.;:' 
. 233a-l to 233a-9 are 4:1 multiplexer/demultiplexers, which-; -at^ / 

10 receive four channel signals and output data on one selected line ... 
and which receive only one data and output four channel signals/;.. < 

A . first multiplexer/demultiplexer 233a-9 'mult iplexes^ ; th.e 
signals multiplexed by each of .the first and second interface, tinits;' 
- 233a-l and«233a-2 once again. That is, eight El port signal:s;Yar^ 

15 multiplexed and arranged in the AAL2 signals-. Inversely, the ;Mi:.2.. 
-signal input from one line are demultiplexed into two line sigsnalsU- ■ 
A . second .multiplexer/demultiplexer' 233a-10 multiplexes/:; the , 
signals multiplexed by each of the third and fourth interf ace^Uhit's ' ■:: 
233a-3 and 233a-4 once again. That is, eight El port signals, ^re.; / 

20. multiplexed and arranged in the AA12 signals. Inversely, . - the ,AA£2 
signal input from one line is demultiplexed into two line s igriais . . .. 
Also, a third multiplexer/demultiplexer 233a~ll- multiplexes '^he • .; 
signals multiplexed by each of the fifth and sixth interfaced 
233a-5 and 233a-6 once again. That is, eight El port signal;:^; -a re' 

25 multiplexed and arranged in the AAL2 signals. Inversely, tft&.-P^S/]. 
signal input .from one line is demultiplexed into two line .sigxials;] . 
In the same manner, a fourth multiplexer /'demultiplexer .233^1,2. 
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. multiplexes- -the signals multiplexed by each of - the. seventh..; ^rid , - 
eighth interface units 233a- 7 and 233a-8 once again. That is^ eight'' . . 
El- port signals are multiplexed and arranged in the AAL2; signals;,: . . 
Inversely, the AAL2 signal input from one line is .demultiplexed ' 

5 into two. line signals. 

Next, a first signal converting unit 233a-13 conVerts/tihe 1 ; 
sixteen El port signals, which are multiplexed by the first;;;an^ 
second- multiplexer/demultiplexers 2 33a- 9 and 2333-10, int6. : .;th^ : ^ / 
AAL2' signal and then outputs the converted signals, or inversely 

10 converts the AAL2 1 signal into the' sixteen El port signals v, I%t^e;\ . • ■. 
same manner, a second signal converting unit 233a-14 convert 5\fch$ : . 
sixteen El port signals, which are multiplexed by the .f ixst/and;- 
second multiplexer/demultiplexers 233a-ll and 2 33 a- 12/ ■into^tl^/ 
AAL2 ' signal, or performs the ^demultiplexing ©pertions-.. An/A?TM 

15 signal adapter handler 233a-15 converts the. 32 El. port sigh-a.l^; ■ ' 
received from the first and second signal converting units 2 3 3 a- 13.- t 
and 233a-14 into the ATM cells' and then provides an interface >f or ;. 
,155Mbps data. : ' ' ./ • 'v ; 

On the other hand, a control unit 2 3 3a- 16 controls' the 'ATH 

20 cell arrangement of the first and second signal, converting' units ■. ■ 
233a-13 and 233a-14 and the ATM signal adapter handler ;233a:jl:$v' / 
Fig. 5 shows a self-mount: of the local router according, t ; o : ' ■ 
the present invention. An ATM Mux/Demux board assembly (AMBA) boaf|i . V 
contains 32 El ports and 128 El ports are connected to the four 

25 AMBA boards. An ATM E3/T3 board provides eight E3/T3 ports in ordter 
to connect the local- router 210 to the high-speed transcoder. ahd . 
selectors HTSB1 to HTSB8, ATM OC-3 boards provides four OC-3: ports; : ' ■/ 

12 ' : 1 ' 
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in order to transmit the high-speed packet data. .'Also, ,an #;25M..; : 
board, is an interface board to be, connected to a 12 TP-2'5M:^t, ; 
OCPBA boards are made double, which perform the management .of' 
different, alarms as well as the network management ; 

5 The ATM switch and protocol control unit 234, processes. ;the ; ' . 

subscriber data from the ATM MUX/DEMUX unit 233, transmits ,tKe .•• 
processed subscriber data toward the' mobile! switching center /3<3Q; ; t 
processes the calls and the No. 7 signals, collect and outputs, the, 
alarm's generated in the base station controller in response tOyth.e/ ' 

10 switching, and . protocol control signals from 'the QAM;- icontrsl , : . 
processor 231. • ; ' . 

' In other words, as shown in Fig. 3, first to fifth subscribe^.., 
access handlers 234a to 234e in the ATM switch and protocol ;cqntr^l . : 
unit 234 receives the AAL2 \ signals converted in the ATM MUX/DFyMU>< 

15 unit : 2'33 and" then transmits the received data to an ATM switch 234 ' 
The fifth subscriber access handler 234e, as a preparatory, boi-r^ .' 
may be substituted for one of the first to fifth subscribe? access/ 
handlers 234a to 234e when a failure occurs therein. The A7!$ ,swi ; tcK ' 
234 f switches the subscriber data' from the first to fifth subscriber ■ ■ 

20 access. handlers 234a to 234e to sixth' to ninth subscriber access, ; 
handlers 234g to 234 j in response to the switching and protocol: 
■ control- signals from the 0AM control processor 23-1 . Of course*, yit> ". 
is possible to process the ATM data based on the bi-directional. 
data, processing. Also,, the ATM switch 234f i?. couple to the call. / 

25 and No. 1 signal processor 234k in order to switch the.-'cal'l; 
processing signals and the No. 7 signals to the- call and No!. 1 signal 
processor 234k. In the conventional base station controller^ ; the • 
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calls and No. 7 signals are prg>cess in separate processihg;bl'6qlc5-> 
but in the present invention both of them are processed in one.- block 
(i.e., one board) - An alarm control processor 234m collects... the-/ ' 
' alarms generated in the base station controller and the ATM awi-tch ; 
5 ' 234f .switches them toward the . global router. 

The ATM input /output, interface .unit 235 includes f i*ft.;- *p 
fourth ATM. input /output devices 235a to 235d. Accordingly^; the'; • 
alarms from the ATM switch and protocol control . unit 234 ^a^.e 
transmitted toward the base station management (BSM) 500 and'- tfee •. ., 
10 subscriber data are transmitted to the vocoder 220 in response -to.' 
the ATM switch and protocol control signal from the OAM* soxitrdl ■ ■ 
processor 231. 

That is, the first ATM input/output interface 235a transmits;. / 

the alarms, which are collected by the CO- 3 interface, to the glofer.., . 
,15 router. The second ATM " input/output interface "235b, as.'> ; a ; 

preparatory interface board, may be substituted- for the,';f irSt ; . 

input/output interface unit 23Sa at" the time of failure of the f X^y ; 
.input/output interface unit '235a or provides an interface"'. 

other boards. The third ATM input/output- interface 235c is actually '. ' 
20 ' interfaced with the vocoder 220 through the.E3/T3 link. The fo'tisth- • ; /: 

input/output interface unit-235d, as a preparatory interface bmrd? 

may be used when the capacity of the third input/output, interface':/ 

unit 235a is not sufficient to process the ATM data and typieali^- ; ; 

it is a TP-25 interface. ■ " 

25 on the other hand, the vocoder 220 in the base station 

controller 200 performs the voice data' vocoding and includes eigiht-' •■; 

high-speed transcoder and selectors HTSB1 to HTSB8 . Since ea ; ch-.0f ; 

14 \. V- 
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the high-speed transcoder and selectors HTSB1 to HTSB8 p.ertoxms,; '' 
' the same operation, only one of - them will be described in de'taii;/ - 
The high-speed transcoder and selector HTSB has the s£me..' ;.; 
functions as the conventional transcoder and selector TSB, ; buu;has 
5 an additional function to select a high data channel and the entire., 
channel capacity of the vocoders 220, which has .1920 channels> : ;'-i$ :■ 
the §ame as' the conventional control system. The conventional'. 
■ control system (IS-95A/IS-95B) has ' 6.0 .channels per block hiii in- 
the present' invention the number of channels per block is extended 
10 ' up to 240. Also, the present invention uses the E3/T3 inter'tac;e. /; 
instead of the conventional \HDLC (U-link) interface. 

Furthermore/ since the conventional TSB needs ■ the chaTinel:- 
capacity capable of processing only 60 channels of the voice vdc.pder ; . ; 
of 9.6K/14.4Kbps, the U-link.is sufficient to process' the voice .. 
15 data at a transmission rate of up to 10Mbps. However, sinc^'/the;. , 
high-speed transcoder and selector, HTSB of the"present im/dfttibh : : 
needs the higher capacity to process 20 voice channels ancTah' 
additional high-speed data channel, the U-link. is not sufficient/.... . 
capacity for- the present invention. ':' 
20 The table 2 shows the capacity of the links with the compari/eanv 

between the conventional link and the HTSB according to th J e present 
invention-, ■ ' ' ' ■ 



Table .2, Comparison of the capacity of links- 



Capability/ 
kinci of black 


IS-95A/B 

(TBS) (60ch) 


, iMT-200,0 
(HTSB) (240(3*}.' 


Capability 
of link 


' 2. 03M 


32. 6m >;":', 



25 Fig. - 6 is a block diagram' illustrating the high-sp^ed'' 

. 15 ' , ^' •! 



S2'd 



DKJnS KJIHS Wc£S:80 ' 00, r 62 03Q\ 



92*30bd 9t?:i0 0002 SZ D3d 

transcoder and selector HTSB according to the present i-hven^ip«,.. ; ; - 
As shown in Fig. 6, the high-speed transcoder and seiector/HtSB 

includes an enhanced vocoder interface assembly 221a and.. ^oUio . : 
enhanced vocoder operation assembly' 221b to 221e. . • . . 

5 ' An ATM cell interface 221a-2 in the enhanced vocoder interface;;. 1 , 

assembly 221a is interfaced with the local router 210 thrpiu^.-a- ■ . . 
T3 link and a cell bus controller 221a-l controls procedure inVcrcier; : 
to load the 1 -AIM cells from the ATM cell interface 221a-2von ' 
a cell bus, A timing controller. 22'la-3 ' in the enhanced vocoder.:,;'.' 

10 interface assembly 221a produces timing signals for interf : ace:s>of.. . 
the ATM cells and SI signals and an El transmitter/receiver 2<2aa-4\ : . •• 
appropriately transmits and receives the signal's from the; mobile-. \' 

■ switching center 300 and the El signals synchronized with- £i • '. \ 
interface timing signals from the timing controller 22 la*- 3'... 

15 Since each of the four enhanced' vocoder operation assen^'l^' « ■ 

221b to 221e has the same structure and performs the sameopera-t'ibh., . 

■ only one of them will be described in detail. '; -A. 

A cell bus controller 221b-l in the enhanced vocoder operation.' ; 
• assembly 221b receives the ATM cells transmitted through the •■qel : l;V' \ / 
20 ■ bus and a selector 221b-2 selects a vocoder to process the received 

the ATM cell. According to the selection in the'! selector . 22'l%--2/..-.- . ; 

one of digital signal processors DSP0 to DSP5 is selected and' .th^ 

selected digital signal processor performs the vo.coding operation. . 

The vocoded data are transmitted- to the El transmitter/receiver : 
25 22la-4 through a ST-BUS and the' El transmitter/receiver 22ia^4.:. , 

transmits the received data to the mobile switching- center /{MSG:} . 

300. Furthermore, the data from .the mobile switching center; U$S&'; 
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' 300 are received by the El transmitter/receiver 221a~4 and the; 
from the El transmitter/receiver : 221a-4are processed by a seiec^dr;.. '/ 
one from the digital signal processors D5P0 to DSP.5. The ATM .6'eli^s > 
passing' through the digital signal processor DSP are transmitted, ■ 
5 to the cell bus controller 221a-l.in the enhanced vocoder interface 
assembly 221a and sequentially transmitted to the local router ;2ip . 
• through the ATM cell interface 2;21a-2. Also,, the selector 221b-2 ■■' 
may function as a power or hand-off controller. 

■As stated above, since one digital signal processor ;e : an. 
10 process 10 channels, total six digital signal' processors Y :m^Y v ' ,.;/ 
process 60 channels and since there are provided four voco'deii'' in: * 
■ the -present invention, 240 channels can be processed. 

Fig, 7 shows a self-mount pf the high-speed ■ trans coder \ahd-- 
. selector HTSB according to the present invention, Ariofeher- 
15 characteristic, of the high-speed transcoder and selector .HTSB'- ifi; 
the present invention is that the' data transmission between boards' -'' 
is achieved by the cell bus method using a cubit device. The cell- : ■ 
bus having a parallel bus structure of 37 lines (32' data li-n.esi/and: 
5 control lines) performs a basic. ATM switching-transmission/' such 
20 as a cell routing among cubit devices and .a cell buf f e'rixig,* ■ &n£l, 
supports unicast, multicast and .broadcast functions- 
Tig, 8 is a block diagram illustrating the cell bus according: ■ 
to the present invention, there .is provided a bus arbiter; '23 l,.d.ri; 
the front stage of the cell bus and the bus. arbiter 231 coTitroI.S;;' 
25 32 data lines, 2 clock lines, a frame line, an acknowledgeTjaeh't' '. 
signal line and a control' line . Each of cubit devices 232 to' .235;. 
is connected to the parallel bus including the 37 lines ■ and -then" 
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it provides an interface for the ATM cells or control signals: 
fo SRAM devices 236 to 239 coupled to the cubit devices '232 ■■tc/^S-S: ./ 
temporarily stores the ATM cell data to be received or transmitted • 
: .On the other hand, like the conventional glob'al" ^ tt0^' 
5 interconnection network (GCIN) of the IS-95A/B, the global ro\i^ :; ■ 
700 performs the routing for the voice data soft hand-off and;;;t'fe6; 
1 high-speed data services between the base station controllers-^and. 

performs a soft hand-off transmission for the" high-speed • data ' 
• services-. Also, the global router- 700 performs is made by the high - 
10 capacity ATM router of more' than SGbps and coupled to the packet ;■■ 
data network .(PSDN) 800 and the local router 600 through extar^si;! 
interfaces- Furthermore, the global' router 700 are coupled t.Q: ;f% [ 
12 local routers through the OC-3 ATM interfaces and. is interfaced/; . 
with the packet data network (PSDN) 800 through the IP ' tunhel^rig- '"• 
15 method. The clock generator 400 and the base station mahag.feifte'pt • 
(BBM) 500 are interfaced with the; global router. 700 through ; Bl';air - 
E3 link. ' v}';/-"'/ ' 

.Fig, 9 shows a self-mount of the* global router according ^.tb/ 
the present invention. As shown in Fig. 9, El or" E3 board/ ,3. : .'ATM > 
20 OC-3 .boards and 2 packet data networks are mounted on the\^rpb : a:X, 
routers Also/ OCPBA boards are doubly mounted on the global 'r.6tite'j?> 
16 E1/E3 ports are provided therein, .and each of the- ATM OC-3 boa-rd 
and the packet data network includes four OC-3 ports.. • 

■ The clock generator 400, which serves as a subsystem tfte'reqjf y:\ 
25 provides standard time and reference signals required in _ iMT-2v$d,9 . 
system." Only .one clock generator per BSC (full name is recruirj^d) / 
is required .in the conventional IS-95A/B, however, ;in the pre$;6rtt : ■ ' 
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invention, the clock signals which Used in the system-Is p^b^cie^-. 

by modifying the clock signal from the GPS , That is, only one clock 

generator is provided with respect, to 12 BSCs and, after 2 :. Q^8MB:^ V - . 

clock signal and TOD (Time .Of Day) information are transmitted.;*:^ 
■ 5 the global router, the clock signal is transmitted from the global ., • 

router to • the ATM MUX/DEMUX unit 233 of the local router 210>a.hd : , . '• 

the BTS ATM interface assembly based on the master-slave cDncVptl... 
As apparent from the above, ' the IMT-2000 system according tp. 

the present invention may satisfy the quality- of services recjui^ed;---' 
10 in the multimedia ' services by 'implementing the network matching.- ; . 

of the high capacity ATM switch arid process high-speed data s'ervides.-'; 

of more than 384Kbps. Also, the present inventipn may ireduce-.'the 



the' calls /.a^d*;' ■ 
to .design.'.th§-; . 



■ size of the base station controller by processing 
No. 7 signals in one board, thereby making it easy 
15 . base; station controller. 

Although the ^pref erred embodiments of the present inventlcxv 
have' been disclosed for illustrative purposes, those ski 1 led ; : ;|:h ■ 
the art will appreciate that various modifications, additions;' a^d' ; - 
substitutions are^possible., without departing.-.f roirt, the scopVa^ci-- 
20 spirit of the invention as disclosed in the accompanying. c;laiks;*.; ; 
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